va an 
a a 


PROJECT NO. 3 = TOXIC GASES IN ARMORED VEHICLES 


Partial Report 


On 


Sub-Project No. 3-9, Determination of the Ventilation Requirements 
for Gas-Proofing Tanks 
ARMY 


MEDICAL 
MAY 27 1946 


LIBRARY 


: VENTILATION REQUIREMENTS FOR GAS-PROOFING 
TANKS OF THE M-4, SERIES 


Project No. 3-9 INFORMATION COPY _ March 1, 1943 


te! Se ae ee ese el lhe ,lULU eS ea eS 


* 


ARMORED FORCE MEDICAL RESEARCH LABORAT ORY 
Fort Knox, Kentucky . 


Proj 
_ File No. 72h.2 GNOML March 1, 193 


ae PARTIAL REPORT ON VENTILATION RSQUTREMENTS FOR 
: GAS-PROOFING TANKS OF THE M-4y SERIES 


1. PROJECT: 3-9 - Determination of the Ventilation Requirements for Gas- 


Proofing Tanks. 


a. Authority - Letter, Commanding General, Headquarters Armored Force, 
Fort Knox, Kentucky, 00.112/6 GNOHD, dated September 2h, 19h2. 


b. Purpose - To determine the important leakage areas in the series 
M-h tanks and the amount of sealing required to maintain adequate pressure for 
gas-proofing the tank with ventilation equipment of practical size and power 
consumption. 


2. DISCUSSTON: 


a. Methods - The fighting compartment of an WlA2 tank was sealed as 
completely as possible and air delivered into it at measured rates by an external ~ 
fan. For each rate of air flow, the corresponding static pressure within the 
tank was noted. Following this, various leakage areas were successively unsealec 
and new pressure volume curves obtained. The difference between any two suc- 
cessive areas represented the rate of leakage contributed by the particular area 
which was epened up. Pressure-volume curves obtained in this manner are shown, — 
for the important sources of leakage, in the Appendix. 


3. CONCID.STONS: 


a. The 75 mm gun mount is the most important leakage area and the 7 
effective sealing of this area is essential to the development of a gas-proof 
tank with a pressure ventilating system of practicable size and power consumptior 


b. The turret hatch race contributes little to the leakage. 


c. The main turret ring was found, in these tests, to contribute little 
leakage. The air flow through it depends upon the amount of grease in the ring. 


d, Leakage around hatches and periscopes is easily reduced to a 


. e. These tests indicate that with a practical degree of sealing ef 
present areas of leakage, a positive pressure can be maintained in the fighti. 


tone ates ke uae s : mameeoeT “getiee oe seed, oe eee 


i 


resist aony ie eoee, wi Ber Bcobe re beeaTyA weghast £0 s fe 2 | ate | 


he a rh trea. spuont 7 debenge pees P66 HMOND DS OF, Huegae: rs pee. ey 
ie o eee THERE. ATU wes pore? Fu ati sare $0 re esa es Bee 


a ue patie? ‘popes kece. contitos pee rr epts eo one peanete: 
or sp g bLeiante. womb, fe pp ee Cha esit oy, buicetcipje arse sq Roken golgwbe aie. 


etbie ati: ou ‘Sure: Pues Fe essoure rar DoS quAsyTcouer ¢ og.8 pan ae 
: ee S i eis Moniz 72 fue ee: aii TesKene gles. ie ae 


4 


a ce ee 


gO ie: faber Pye aannees OF FesKets* gy goo yobeug7x . ce 
ORpTOp. use @heuco Bhs. $Len2 16~a57 rune ‘GikAes ONssTUEG JU TO} e weiUeL Sue Biome 
~ S@eeTae Fes LebLevespeq Moe Loge ot eeKsee cons.ipiges: pa fire OTL TORPek hee 
1 SUS eM Lieeniis ACT RUE “On tiier. Opesi Megs . Lys PELE ae PoEMEGL SOA PMO ire 
Js $88K Moe udpeg: EOJTOMILG puye". ssLTOne PeREShS Yuese Meke encceear ARTA aoe ee 
eget < Lok Escp- Lee oy 31. Lom’ fic cokteeboydruk epaprc hieetrue Arca cue 
. Bembyercya. ee bees 76 SUC SIL gejracted Thfo Ip «we wesasited wofec. ph Se Ce eee 
Oe <"ipe Tr assrue“ctubsi preter ot si Yites su moe Seeres sp 


eke a. te ee over gece ee eonrbwaf Of DLegppasy gr xe sug pomer 
Bests: cal “Poe. agbq gne Moree OF, seejsve Lod. sneg po. weyupsia: Seediape Lisette ton 
2 tbons - jo depen so PES IMOL LIS - JeCKS We SLese cys ten ee 


pees. HUCK! Keupncna’ ‘ poo Tis ye HOR? qgrce Schraipe. sf" Tass" 


=" - reseen houuivugrus GexpeLsy* setqinenpehe yiuiLeg force? 
posure Find 
i ag CEO * 7S. - pereLaruserou O% f£Ye ASLETTSET ON He Léwsies sa? Pao 


aren BEROHL G3 Rear Bi (eee koe 


fant with a ventilating eran of moderate capacity and power 
rovided the bulkhead between the fighting and engine compartments is 0. 
ealed. Such a system, utilizing only space formerly wasted, has been ins’ 
_ in an M4A3 tank and is being studied to determine the internal pressure re 
+er effective gas protection. 


Le Sea 


That this report be transmitted to the agencies concerned with the 
proofing of vehicles, 


Submitted by: 
Major T. F. Hatch 
lst Lt. R. H. Walpole 


WILLARD MACHLE 
Lt. Col., Medical Corps 
Comnanding 


3 Incls. 
#1 - Appendix 
#2 ~- Table I 

#3 ~ Figure 1 
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APPENDIX 


Gas-proofine of the series M-l tanks requires that the fighting compartn 
be provided with a pressure system of ventil=tion so as to maintain an outwarc 
flow of air through cracks and other leakage openings. During operation in a 
contaminated area, the air must be passed through a suitable conditioning ca 
for removal of the contaminating gas. The capacity of a practicable system is 
necessarily limited by the space requirements of the fan, motor, gas canister 
other appurtenances. It must, however, be adequate to maintain a pressure in 
tank sufficient to prevent the ingress of toxic material. For a given positiv 
pressure, the required capacity of the system is determined by the total area 
leakage openings in the hvll and turret. The bulkhead between the fighting and 
engine ccmpartments must be sealed. 


The purpose of the present tests was to determine the magnitude of the lea 
age through the tank as usually constructed and the practicability of sealing 
openings, particularly the more important leakage areas, to permit the use of a 
ventilating system of reasonable size. 


Air was delivered into the tank through an orifice meter at measured rates 
and the corresponding static pressures within the tank determined. A pressure- 
volume curve was first obtained witn the tank sealed as tightly as possible. J 
Following this, specific leakage areas were unsealed and new pressure-volume cu 
obtained. The difference between two adjacent curves gave the pressure-flow cu 
for the leakage area in question. S3ecause the work was done on a standard tank 
it was not aawicke to seal the bulkhead completely, and, as a consequence, an 
unknown quantity of air was constantly leaking through it. Since the flow thro 
a given leakage area was obtained by difference. However, these measurements w 
not affected by the unknown leakage through the bulkhead. Pressure-volumes cv 
for the important leakage areas, obtained in this manner, are shown in Figure. 


not known at this time. To counteract the pressure i a 20-mile per hour vines 
would require a pressure of one-half inch water gauge, while one inch pressure 
would be effective at 30 m.p.h. or more. At these pressures, the air flow thro 
the more important leakage areas in the MyA2 tank are given in Table I. It will © 
be noted that the most important area of leakage is the 75 mm gun mount. The 

problem of sealing this point of leakage is conplicated by the movement require 
in elevating and depressing the gun. It is believed possible, however, to red 
the leakage by suitable gaskets without interfering with the movement of the gun 
Other leakage areas such as the turret and bow hatches are easily sealed by Prof 
packing. 


From these data it is concluded that the fightins compartment of the seri 
M-l tanks can be effectively sealed and maintained under a pressure of one-hal 
inch water gauge, with a ventil: ting system of a moderate capacity which will 
permit its installation in the tank in space now available. This requires th 
the ventilation of the crew compartment be separated entirely from the ventil 
of the engine cozpartment and that the bulkhead be sealed. 
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U sinad with a system of positive ventilation for doterataution of tt 
yressure required for effective gas protection. With only the bulkhead 

ventilators sealed, an air flow of approximately 500 cfm has been foun 
to produce an Sierra pressure of one-inch water gauge. With moderate 


ive sealing of the gun mount and other leakage areas, the air flow requir 
will be reduced considerably below 500 cfm. 
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TABLE I 


AIR FLOW THRU IMPORTANT LEAKAGE AREAS IN MA2 Tank 
AT =" AND i" STATIC PRESSURES 


Leakage Area 


Turret Hatch Race 

Turret Hatch 

Driver's and Asstt. Driver's Hatches 
Periscopes (five) 

75mm Gun Mount 

Thru 75 mm Gun, Breech Closed 


TOTAL 
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STATIC PRESSURE — INCHES WATER 
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